The aims of this study was to provide new records of hippoboscid flies collected over an one-year period on newly captured birds from nature in the state of Paraná, Brazil. The birds were received by a wildlife center in Tijucas do Sul and the hippoboscid flies were collect by hand or by tweezers, generating a prevalence of 0.7% (16/2232) of parasitized birds. New information about distribution of hippoboscid flies on Asio clamator, Rupornis magnirostris and Athene cunicularia was reported in the state of Paraná. The Caracara plancus, Falco peregrinus and Penelope obscura are new host species for Ornithoctona erythrocephala in the state of Paraná, and the Asio stygius for Icosta rufiventris and Ornithoica vicina in Brazil. This study provided new information about hosts and distribution of hippoboscid flies in Brazilian birds.
Introduction
The members of the family Hippoboscidae, known as louse flies, are obligate ectoparasites of birds and mammals, containing about 21 genera and 213 species (DICK, 2006) . They belong to the superfamily Hippoboscoidea, which contains four families of flies (RAHOLA et al., 2011) . The hippoboscid flies are predominantly distributed in tropical and subtropical regions, although a small number of species have successfully spread to the Artic area (MAA, 1969) .
About 26 species of hippoboscid flies were recorded on birds in Brazil, but little information exists regarding the distribution and hosts of these ectoparasites in the country, and more studies should be encourage (MAA, 1969; ADRIANO & CORDEIRO, 2001; GRACIOLLI & CARVALHO, 2003; GRACIOLLI & BISPO, 2005; ARZUA & VALIM, 2010) .
This study aimed to provide new records of hippoboscid flies collected over a one-year period on birds in the state of Paraná, southern Brazil, which were newly captured from nature and received by a Wildlife Center (CETAS IBAMA PUCPR) in Tijucas do Sul, Paraná.
Material and Methods
All the birds received at CETAS were submitted to clinical examination soon as they arrived to the center between February 2012 and February 2013. Hippoboscid flies from each bird were carefully removed during clinical examination by tweezers or by hand (ARZUA & VALIM, 2010) , and were stored in tubes properly identified using 70% alcohol. Samples were collected from birds regardless of sex, but all were adults, and all the individuals that were parasitized were transported to the CETAS in wooden transport boxes with adequate air inlet holes.
Subsequently, the parasites were sent to the Veterinary Parasitology Laboratory of Pontifícia Universidade Católica do Paraná for identification. Specimens were identified using a stereomicroscope and an identification key (GRACIOLLI & CARVALHO, 2003) . The parasitological prevalence was calculated (BUSH et al., 1997) . This was defined as the number of hosts parasitized with one or more hippoboscid species, divided by the number of examined birds from one host species, and for each hippoboscid species.
Results
Two thousand two hundred thirty-two birds were received at CETAS during the study period. Most received birds were Passeriformes of the families Thraupidae, Cardinalidae and Turdidae. Some Psittaciformes, Columbiformes, Falconiformes and Strigiformes species were also received. Most Passeriformes and Psittaciformes were seized in illegal trade or captivity, most Columbiformes were captured from nature, and all the birds of prey were captured from nature. These last animals were captured by official environmental agencies and environmental police, as they were found injured near highways or civilian houses.
Of 2232 birds clinically examined, only 16 individuals of seven species had hippoboscid flies on clinical examination (0.7%). The host species with their respective parasites and their parasitological indexes and distribution are grouped in Table 1 
Discussion
New records of three species of hippoboscid flies on seven bird species in Brazil were observed in this study.
Prevalence studies on louse flies on birds have found a wide variety, ranging from 1% (TELLA et al., 2000) , which is in accordance with the present study (0.7%), to 58.4% (ADRIANO & CORDEIRO, 2001 ) and 85.89% (TELLA et al., 1998) of the birds surveyed. This variation is due to the bird community, the bird species, the collection method and the climatic conditions (YOUNG et al., 1993; SENAR et al., 1994) . The low prevalence of hippoboscid flies on birds examined in CETAS over the year can be explained by different amount of received birds of each species and each order (most Passeriformes). Most of the animals (GRACIOLLI & CARVALHO, 2003 , 2005 . In addition to these findings, the present study observed C. plancus, F. peregrinus and P. obscura as new host species for O. erythrocephala in the state of Paraná.
This study also provided new information about distribution of hippoboscid flies on A. clamator, R. magnirostris and A. cunicularia in the state of Paraná. The stygian owl is a new host species for hippoboscid flies in Brazil. Graciolli & Bispo (2005) found hippoboscid species on wild owls in Paraná, at a prevalence of 16.7%, which is in agreement with the prevalence in parasitized Strigiformes species of the present study (17.6%). In the same way, Young et al. (1993) evaluated 382 wild owls in northwestern California and found 148 hippoboscid flies on 62 (17%) of the birds.
The intensity of parasites was not calculated in this study because the birds were captured in the wild and transported to CETAS, probably losing some specimens on the way, as louse flies leave their host during capture (ARZUA & VALIM, 2010) . In addition, most parasitized birds were injured and would be submitted to clinical procedures, and appropriate collection methods to obtain quantitative data would be extra stressful for the patients, probably leading them to death.
This study enabled identification of new records of three species of hippoboscid flies on birds from a wildlife center, southern Brazil, and more information about relations between host and ectoparasites were provided.
